[Matrix vesicles in membranous ossification].
Calcification process in membranous ossification was examined histologically by light and electron microscopies in comparison with that in enchondral ossification. The following results were obtained: 1) In the rat tibial articular cartilage, the extracellular matrix proceeding from the transitional to the hypertrophic zone consisted of the following three layers from the proximal: the first layer in which ruthenium red positive granules were densely populated and thin collagen fibrils diffusely arranged but few matrix vesicles were observed; the second one containing numerous matrix vesicles and slightly thick collagen fibrils; and the last one in which the thick collagen fibrils were observed while matrix vesicles and ruthenium red positive granules were few. 2) In the calcified regions in the extracellular matrix of MC3T3-E1 cells, the regions of alveolar new bone formation due to orthodontic tooth movement and the calcified regions in the interparietal suture expanded mechanically in vitro, the number of matrix vesicles was less than those in the regions of enchondral ossification. 3) Ruthenium red positive granules were fewer in the regions of alveolar new bone formation after the orthodontic tooth movement than in the calcified regions of cartilage. 4) The observation on MC3T3-E1 cells revealed the two different possibilities of the processes of calcification: the calcification induced by matrix vesicles as an initiator and that directly related to mineral deposit on the collagen fibrils.